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Abstract (Basic): JP 6349 735 A 

The semiconductor device manufacturing method involves the 
deposition of a silicon oxide film (102) forming the ground film on a 
glass substrate (101). The top surface of the glass substrate is masked 
by a mask film (103). A specific domain (100) on the ground film is 
exposed by etching and a small quantity of an element such as nickel is 
introduced into the domain. The nickel gp. element acts as a catalyst 
and promotes the growth of an amorphous silicon film in the 
crystallisation direction (105) which is parallel to the surface of the 
substrate above the ground film. 

USE/ADVANTAGE - For use in TFT. Obtains mobile device which carries 

out operation at high speed. 
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ABSTRACT 

PURPOSE: To lower the crystallizing temperature of a thin film composed of 
amorphous silicon so as to reduce the crystallizing time of the thin film 
by forming the thin film on a very thin film of a catalytic metal for low- 
temperature crystallization. 

CONSTITUTION: After selectively introducing nickel in the form of a nickel 
silicate film to an area 100 as a catalyst for low-temperature 
crystallization, an amorphous silicon film 104 is formed by the well-known 
plasma CVD method and the film 104 is crystallized by heating the film 104 
for four hours at 550 deg.C. As a result, crystal growth takes place in the 
direction perpendicular to the substrate 101 in the nickel-introduced area 
100 and, in the other area than the area 100, lateral crystal growth takes 
place in the direction 105 parallel to the substrate 101. Thus a 
crystalline silicon film is obtained. Therefore, the amorphous silicon film 
used for active-matrix type liquid crystal display devices having large 
screens can be crystallized at a temperature which is sufficiently lower 
than the strain point of glass. 
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5, x=2. o) *i o o 

(880 7C*T*?>-y^S«a^fc*&Ottl$7C* 
tLTfli^afcJ&T**. 

[0 0 4 4] O^IC. r7 7TTCVDScl;J:oTv 
500~1500A. flJAtt 1 0 0 0 AOBtt ( 1 M) 

iB7cs?Hmr (»*u<tt, **©»je*«o. l-ia 

BE) . 5 5 01C. ftfcl&FISttSHMfc WrfKBE) . 5 
5 0KD, T4fl#ffl7^-;HyTtta^S-&a. HOB. 
a<fc=**JMB#»R«K*KSnfcl o oa«*&& 
t*Ttt. SfilO iCjttUTSB3SrM(:BattB»Kl 

0 4<D&a<fc#ec:*. -tux. R«ioo£i*®Btt 

[0 0 4 5] tUTtfl!)»flft*«P*S«. *6CBB 
A|gattaJff«S:i§4fc«6(;. ±B»l»T=-jH5BK 

1. 2MinflWMWI£*«HTfT-5. :©7--^ 
^>^f>/\Dy>7>y* (M0. 5am~3. 
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[0 0 4 6] ±£5>7 r fl3i»K: t k57--;i'£lT 

#cK+«*»*X-#<«'>T£fc££fc.J:$ 

[0 0 4 7] jtffixe©*3£. ^sas*«s^a<k$ 
■ex. &&&mxmi 0 4*®*dta<-c3?>. -e-o 

T-5. *0gS6{WC*iV>Tte. *J4 OMmEUUfcfcoT 

toT. -€-n^'n<o»tt)s©s? (v-x/hk>» 
[0048] xnyfyyvrnzz-oxn-zi 20 

0 0OA<O8&{t&*Bll 0 6*y^f hlfeSKi L-TfitW 

*flH>. ^M2/^'J>^C!>S«}igti2 0 0-4 0 0 
ffl*.l*3 5 0C. Zrtyfi')>?%mmtWL*iL7 
;i/^>Tv 7^>/B»R=0-0. 5, fiajAttO. 1 

[0 0 4 9] £©X8©&. ifeffi07>:/flD&<::J:*7 

0 6&«j|tiilHi 0 4to»S»ft4iSi 

©y< h«8u»t^v^ngj«<ia« (aic^rtt. 

1 1 2 1 1 1 5#^**>l/#l*ffl«£&&tta«Ji$Bt 

mas-eft*. ioT. ;i©y-f hfetuti o 

[0 0 5 0] O^l". X/V;/*"J>ySK«fcoT. 193 
6 00 0-8 0 0 0 A. {SJA«6 0 0 0 A(7)7;t'5r.C7 
A (0. 1-2X0!) ^ 'J 3 SdUft-TS. -e-L 
T. /t*-->**fr^. y-f MSffil 0 7. 1 0 9* 
fi2fife-f*. S£tC, C©7Jl<£-£A<DflHi<OS®*» 
ffi&fcUT. gRCHMbttfi 10 8. 110 *JBJ«T 

8, 1 1 0<OJ?I$tt2 0 0 0 ATfcofc. fr*5. uOK 

ftttii o 8 1 1 1 ot\t. n©-r*>K-fc?>yxae so 
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*SV>T. #7-fe» hy-f h«*£*}Bfiic-f*«Stft5® 
?. ^7-fe-y^y-f h«B««>fi?*±?2fS«KYtXffir 

[0 0 S 1] <f*>¥-K>?m K*>ftA 

^.<DH-tf>yxi®k:feuT. y-f nano7t 
^<o«Hco«fts 108. y-r h«a i o 9 t*<om® 

(PH, ) *SJ:tJCS>#5> (B, H. ) SfflK 
Igfctt, ftlg«E*6 0-9 0 kV. fl*.<£8 0kV> 
»#<D«£tt. 4 0~8 0kV. H*tf6 5 kVfcT 
«. h'-xmiiix l 0' l ~8xi o ,l cm". MA 
li, j»*2X 1 0" cm" 1 . *£JR*5X 1 0"4T 

*. K-tr^ycBSuxtt, -2re>iH«*:7* M/j*a 
tr>yr*. done*. Nao^itiMMti 1 4<ti i 

6. PSCffiMMlttl 11*11 3«H»JftSn. P9 1 
t**BTFT (PT FT) N^-V^SiTF 
T (NTFT) <fcC0a«*Jgfi£f4Ci^T**. 

[0 0 5 2] »f-3t©fiatt»C«J;r>T7^.- 
JMt"5. U— !f-*tUT»i, Kr Fi+S'TU— !f- 

(iSt^2 4 8nm. /t^A*B2 On s ec) *fflV»fc. 

#tt. X^JMF-fifftA ( 2 0 0-4 0 0m J/cirf . 
^JtL«2 5 0mJ/cm' fcU — »mi»ft 2-1 0 
^•;K «Atf2->av h)B»r*. SOU— tf-3t 
«>jm«C»** 2 0 0-4 5 O^lggt^f^Ci: 

tts<t$nfcffl«ctt^*7y^i£»bT^-5©T. c 

1 1 1 1 1 3. SSfcttN*»Jrr***MM«K-7a 
tlfc^M«5fiH^l 1 4 «t 1 1 6«. «©Cfttt<t5-&5 

[0 0 5 3] ^:By-7/HH>®«ffl7--^ 
^ffiiLT. «a©5>^afflMci*7--^3!rttt»!ft 
C<7)y >7ta1& (0VA.121. 2 MmW^Jt 
*JBl»«) «»iaS©«t-5t. a**i8i>!«I^AD»-r5© 

XSic*i^fflT*4. 

[0 0 5 4] m^r. J9$6 0 0OAco»ltaiffKi 1 
8*Sfl8Jft»«tUTy5X-7CVDttC*"3r»J« 

Ta>mm • b* i 1 7 . 120. 119 *j&6E-ra. e 
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*C. 1 gffi©**»H^T3 5 0"C. 3 0»©7-- 

r*. m i (d> ) 

[0 0 5 5] ±&{Z7fi?®&te. PTFTtNTFTt 
£ffittMI;iffitt;fcCMOS«ligT;3&*ri<. ±iBX8lwii 

IC«fc9. »AbfcTFT€2t)B|B*Cff« , r*J:t'bFl 

[0 0 5 6] B2tc, Hi (D> «JbiB#&A&flES£ 

tr-t. 02Cfctf*#^ttsi©&^ic;W£-f*. 02 io 

«>IMW>TFT«>»fWK::6V»T. **U7te7-X/ 
*TFT£8*££;!>tTt*. 

[0 0 5 7] ^UltMC^UTU. -yir^4«ArS 20 

*Bitu $e>»-<^>H-e>^fis-?»'r3j-><>^ 

SCOJHlll&SBl 0 4*K»RttlCffiA"r*3MS* 
[0 0 5 8] C£t60>J2] *£Bffftt. 79T<C7m<D 

tt»+7j) OB*^«&ISifiT««*ns.. *fc, N 40 
TfcfcU. «ll**£EI©iIi$gB#i::Sfttt-5©T 

■t>*^tto»«@»ic«JBrac:t3S*T#*. BP*,?? 

£Sn5t>©Ttt&H. 
[0 0 5 9] *^Jfi«l©fP«iecO«BSS:H3 K*f. 
*BBWfc*JWC. S«2 0 ltlTU3-Z>i/7 0 
5 9#5Xl£#i (J¥£ 1 . 1mm. 300X400m 
m) S&fflLfc. TifcBl2 0 3 <Bf{tJ£i8> £X 50 
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/ty^y>^ttT2 0 0 0A©#3{CJ&fST-5. C©& 
<fc«*B. $fctt:7*hU>>Xh£llJ:0, 7X?2 0 

UVyftCtoT, ©£5~2 0 0A, W*.tt2 0A© 
»*C»«T*. c^SfiS-y^Kli, fc^NiS 
i. , 0. 4£x£2. 5, WAtf. x = 2. OT*^ 

[0 0 6 0] COS. LPCVDfct>L<tt7"5XTC 

v Dmm&n&mK 2 o 5 « 1 o o o a ©wan: ibe* 
u 4oo\:TiBraK*Bfls*fr9fc«. »»7=- 

tcSHST 7K#©#ff#0. 1-1 » 

JI) . 5 5 orTMISHfTpfc. $fcC<DH8f»7--^ 
Ig££$#©*Stt£Eia+TfToT'fc.fci,>. 
[0 0 6 1] £©7^-JHgfc*UT. ifab&bb 
2 0 5T©-65©«B« (2 0 4©B«) fctt. J£fc~y 

^4. COBBfe®** 03 (B) ©£G1T*T*5 

«2 o uisa^i6iic3i*©itai«fi^itfT'r-5. * 
*nv>-cuttv>BM («i«2 0 5EW<!)i*) c*v>t 

©1*&fti t|BH$ft5>^»{ft»lJ:oT7--Jl'*ff 

[0 0 6 2] £5LT. £lltt2£$.fcO&*#i5#fil2 
0 5€&&C£#T&«. *<C JbE*MMttl2 0 5* 
/**-^>*LTStt©iMM*«« (TFT««ttB) 
£JBli£T*. C©IB. ^^>*;V«Jdt{il«2 0 9ft<»& 

sn*»»t-y y;u*«»A$n5 204 £©sb««k 

<T*l«. ^lr*^*l*iW2 0 9H*)*t«=y*-/U» 

[0 0 6 3] SfclCxh^ • lh*->- >>7> (TEO 
S) *JW4fcLT. ttK9BAt>«>^?X7CVDftiC 

«toT. *fta*©y-f hteaei ws 7 0 0 - 1 2 0 
oa. jftswictii 0 0 oa) 2 0 6£jeerr4. mm 
um\tfi7Z<z>m& j $"J t )£W}±tz>rzt!>iz4 0 oic& 

T, $f£L<te2 0 0~3 5 0"Ct-TS. HM 
«1 tn«C*^Jt©JH»CJ:«9>^!l0»€l»^6 
»ff Vi. *«*K2 0 5 ty>f htfcftK2 0 6 ta>nm 

[0 0 6 4] 'AtanmmiHtfifttLittizcv 
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-Xfi«2 0 8. ^-t*JHBl*«g«2 0 9, KU-f>& 
«2 1 OSJBfKT*. -€-bT» Kr F I/— tf-**»W 

Ttcox^i^-saE^so-soomj/cirf t-r 

KKXDx- M£fittt3 0 0-8 0 OQ/cirf ttt 

10 0 6 5) R<t&5&lC<k^TSWIfe*M!92 1 

1£#/£U B*«ffi 2 1 2% I TOCiof 

-e-UT. 3>** h*-Jl/£Jgj£UT. TF 

&T8S2 13. 2 14£«6)cL. Ctf) "3 

2 1 3ttlT0 2 1 2 -5 t-rs. 

fc, *3R4 , T2 0 0-3 0 0X:-C2l^m7--^tT. 

v'jn>©#5tffl:£5rrr*, ^wj^kut. tft 
a^Tkmrnzfitttiz. 

10 0 6 6] *HH6WT^$iufcTFTtt. V-Xffl 

tux. *YU7«>atn**i*ii:is*tf*s«&iSfltt 
<SB&#£**y7#««is 

f0£**y7a<tt1#&*^ttft#<B<S.a<& 

»fiS«)«^TFT^^%^tAtT#*. *m&mrtt 

BUfcTFTHN^^^JUSiTfeO. -t<0»«)Ktt. 9' 
0-13 0 (cm' /Vs) T&\>fc. SE*©6 0 0 

8 0-1 0 0 (cm 1 /Vs) TfcofcCtiltfelrr* 

[0 0 6 7] *fcJ:B«X8£m*fcfMrarttfcJ:9 

8 0-1 2 0 (cm 1 /Vs) T&ofc. cnt> 
£*<Z>6 0 0*C, 4 8^fWcr>S*T— — JUtCcfc^iKffliftf- 

T©&Sfrfl<, 3 0-6 0 (cm' /Vs) Tl&ottZt 
{0 0 6 8] (3Sffi0) 3 ) *9tttttl*. Xttfl 2 IZthT 

tt*«^tttt*OI8JW>ISattff J: 3 Id LT* 
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IS 

©tsa&j* *«w-s«t ^ tc* v y 7«»» L&ttnar& 

»W2C*n)l*{C«V»T. JtMCTFTS^OJ^fcfl 

(00 6 9) mmi 4 ) *nj6Wtt. wtm 2 

WsJirii^T. TFT*sa^*(fi3# (d'Tliv-x/ 
h'l^f >««*«^»T^«T*. BPS. +YU70IK 
n-5(fi]€TTFT©^(Sl*fta&4Ci:t-r-5) £*SS{i 

[0 0 7 0] gftE4>J:5K:. «ftO*fi*iait**y7 

*tu 7**£ttwtt#*«wsfcttn« 
&&fcucr>?. *v»J7<&£©i«tt{£T-r*. 
10 0 7 1) ^ct. co2ocDttjg©ra*as?r^c 
<tfc«tox, W"S*»*A*fat**y70>»ftT*J!r 

«fcD. *rU7©»»tf*«fPr*i:i*«TS*. *fc 
»fiftT'5^<i:Wftig£S«-r-&Ct(c«k<3. y-*/ 

ammz. mmwiiz7jk?M8uzbmm?z>£ttfv& 
z. c<a«£, ei 2 ic^-fT. y y htt©^^ fjvmaM 

ftlffttl 0 0*><0-9 0* <&«6!S-CI3«EU ^epi 0 5 

< . y-x/ Kk-f >M©«afitt«**st>*iair* 

[0 0 7 2] 5 ) *^»^J«, Hffiffl 1 * fcli 

T. «*]»<8MDdn&Kft3iiMR««id(«i:. 7>7»a 

2c*^xtj, *r**»aa*«ftjg<«a»-, 550 

40 & 4^|BK»»»C«t9i®«*«**Sa«:*-ti-. 3& 

[0 0 7 3] *H*WC*HTtt, *-fHJ6Wl^llJS 

-r-5. ^©XS«. ftttK7c5R (MAIJZfirJI'] Of^ffl 
CJ:oT5 5 0e, 4««B)Ka®3SP»7=-;HCJ:o"T 

fr^n^. tt««<»ip«nfeKftttUi«] 0 

50 OOAwS^C^fiEr*. C©ttCOWUS»K*^L 



( 

19 

T. fc&fl:©>5:©©««5c»©y ? 9 U >£WfT©tl 

10 0 7 4] *©1*£©&*tf^£n;fcmfl:Ji*R£ 
©&©l8tt. £ffi0!l 1 ^*«flfiJ 2 TlftE L fc© i I^H* 
[0 0 7 5] C£Sfi« 6 ] *3W&«tt, 0 3 1'^TSUfi 

KB, 7X^20 3 *«ffrca<fc-y *;m**t*w 
2 0 2±£ECJ&J5£U *>*»S»£§Sie0J2Tatt9]L*: 
<k3£#AX&*R2 0 5£»£l. 3*CtMMfcxa 
£«-t. TFTfcfPKT*. 
[0 0 7 6] «R«©TFT©**©KWtt» 03 

(d) tcip-f fcwig&^fccma&t^ v-x/k 

K>««2 0 8. 2 1 0£*r*JWMt«*2 0 9i 
***«*fta«ttHE*t»T. tM*ft«t>tttttt©KA 
©J*«2f|i«l*«. S«2 0 1 tWLTSKClsRSnT^ 
£. CCa> V-XSi« (2 0 8£fttt2 10) £KU 
•f >ffiM (2 1 0*fc«2 0 8) £©H>fefMW**Y 
"JTtt. ##&*^mtlK©te&©*5SI&#£«lWSJg 

IBBftSWK^TFTt*:*. C<a«fc5ftTFTte, # 
BRttl 0 0 cm'/V s &TT&*#. *7$jfc*</h 

B©K*JBTFTK:RRfc»SC&tt5. 

[0 0 7 7] *HJS«©«t 3 fcT FT 

tt. ©J: * lcSttH«t»C*J»t* =. >> 4r^aK««MP 

•5. conaa. =y^^©»xa«fH«5T**^tt 
[0 0 7 8] Hiigtim ^^iswa, ins&i- 

4t©fc©©»j«7C*Tfei 8 »©7L*Otot 4 K©7ESf 

©-f*>aA<C«tO. 3&l;:KA4t:£fiR£tt&flT* 
*. *RR«©fMI«*BlftJB*»T8Wr«*«. s/t 
»ICWf6*V»ISa»3«-<f©fPKieK:43tT4lPK*« 1 ^K 

ma. KK«iT»w©twKT*». 
[0 0 7 9] tr#5^s«i o i±irF«H (Bias 

5RR) €BRU $5>ICT^i7 1 0 3£JB/£L, »«W 
fcRAfc©&©©«R5E*Ta*8R©ft* (d-rti 
-y!r;W SBRfcbTB-fiUfcl 0 0©K«e«MftT 
a. oSirv** i o 3*B9ft#. #m»A&3&Rc 
C-Ctt#ASta*R 1 0 4^^7XTCVDffi<Cj;^T 
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awtr*. )*:ii4«©7c^T»*a**'f^>aAttc 
trtm i o 2 t©»sia©©s«fflk:^*j:5ir-r 

-f*>ttA©ail8SBEl±6 OkVU K-Xfltt2 
x 1 0" cm"* C©«l*. &K (TttKfc* 

tS) fc#AKmH5R 1 0 4 &©ARi&««4&eBJfctt 

10 0 8 0] ^CT4»©7c555«rfflV^S©H. &*K*4 
10 LT«&WK4M4©**fiiB)T**JJ>STfc*. £©4» 
©jcStUTtt. C> Si, Ge, Sn, PbfcfflU* 

fftUH, £&*©F-Xfifi5X 10"-SX10" 

[0 0 8 1] C©*, *A*SRKl 0 4* 5 5 OK. 
4»M©ao»KJ;DIS»ftS-a-*. C©B5. 1 0 0©(S 
JW»6*»1 o STw*\fc3ft«*c«rfcJ!ffi^©B 
ABAtf&za. C©JS^£Efifi. *HK*«»I2&K£ 
frfcns. d©il£fiB££©l&. S«£#&©&3RR£© 
20 M*4^(UIA*ft©*t:&«B**# (#SH3£ife 

#&«>&*<*>©& At «fc^T^|&$ftT^S»T. 

#<RRK 1 0 4 tTfttjR 1 0 2 fc©JMM»&»*-r*B 
***CA-5TB*an*c:tft<. El6jtt©ft#fc, 

[0 0 8 2J fttt^KSmTSK^b PTFT 
fttfNTFTS»*-r4CtT, «BSic»Rsn&T 

fcttAtt«*RK:*v»T. -t-©*SAi«ft#Gli*r "IT 
©»»t- *35|Sa t 5 <fc 3 tC T F T £ Jgjfc Lfc«£, 

£*. bps, *a»«s*f»*ct30«r*ft. WAtf. k 

Km T!* L fclB fc J; 0 kfc N T F T ©H JMHi 
jpj^-C9 0~1 3 0 cm' /V sT»?fct)W, 

rr^a^fT^fc'fe©^. 150-170em* /Vs 
40 Ot>C9*^^iA<T#fe. 

[0 0 8 3] *HifiWlC*UTS 6i=KAtt0A±99(K 

&n, »auflE©s^TFT*tfl»6nfc©«, 8^©?c» 

Kiail*»l«lCttttC«*)*ft-r«>K©t8A«)WW:t 
*«3M»i:*iRi:©»Bia»ft«J(E»II#»Kftbfct 
50 6 n*. 
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[0084] m&m 8 ) *mi&wte> 7 * 7*320 
ttsa^gBi-fc^T. *j2i < 5'f/t-[att*8*5c» 
rsb y ^wdmiiwwb o -essays -a-^HJfieu 

1 * fc«*J6W 2 C-5-^»IS$iS-rT F TTflt£ 

[0 0 8 5] fc*IC>>«k5fc. 7*f^7S<3«Jli?-n£ 

iSdOOcm 1 /VsEU:) £WU £<<0*>S 
8*€3ttf*TFT*<&gtSn*a<, iE$«#K:»tt& 

nsTFTtt. i&ffi##cofcaic>hS&:*7S»ti#m 

M(lJ:i©aj^*«tti^«6tti:««/h$^»I!i« (1 
0cm' /Vs8£) £#-f4£<»:eS#Sn4. 
[0 0 8 6] COK*tt. «a@!SSI5^SlliS0»l 
JS^2T8ftWUjtTFTTfflJ«U» H5fcffl"#*ii»<0# 
Sfia*«*¥"JffiUfcTFT (a - S i TFT) T#fi)t 

BISflfflLfcTFTte. ^iffiBlcmf /Vs« 

[0 0 8 7] (3yfe0J9) *^S60>l»i. £J60i|8?:£b 
l::£E3-frfcfc<&T, Mai38&fiB#<&TFT*i. £J6M 

1 ^HSfcl 2T*Ltl0 0cm' / V s «±<DjB5£» 
S^T4TFTT«J56U. Hi}l«^<OTFT€:^JSfiaj 
6 Ttr LfcT F T T«^r 

[0 0 8 8] *!6W6^UAc:TFTtt, 

^fflKteatfgsfrfcTCfctcj^T. Tiffin 

£ft©*Sft&#£tt<ZJ*> J: 3 fcmidcU/i:T F TT»*. 
£©J;3&TFT«:. *^'J7©^»^«SaSlflC«ko 

xias$n*(DT. »!b£tt®T-rs. u^u *7^ 

BD5ftffl©TFT£LTtt®-r<5. £$60] 1 

mm 2 ttf Lfc«k 5 \z=. y >r)i,mi$Lt Lxmx Lftm 

0 cm' /V sift<<Ofc0A<19e»*rrt£5<D-C, 3$ 
[0 0 8 9] -tCT, ^JfiWcfcUTli, Zy^K5 

-6. £f, -1*>&\&t:m»iZtlZJLr>T. K«FW 

tt. ^fcSfjKSSTSti-SCi^TS*. £>18if#S>K 
£Ttf *^S#-*>7-A/ H K >£&«K 

Attic K-y$ti-5«msi€-^#r k-7s 

*/ifi-5-<C»tt{fcXH*fIBIia^5-a'*C«i:lC 
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V-VKKXt>3^^ h*-JKD&B£*IT (BP 

%, y-x/HK>ffi«tD->-h»ttsfjffl-r*) ^ 
T<fe«fcK 

[0 0 9 0] «±OJ:5C. *£J60ltt> 3S£0g& 

aits*©sfjfflUTTFT*^iacu. mmmtomT- 

TFT$*&J«l>fct><DT»*. "tUT, £©«fc-5&«j£ 
SiSCilCkoT* B$8Mmi£»SWU 0--5 0 
cm 1 /Vsg0re*7tta*©*3^TFT£. «aE 
B&«#Tli, &0!l£a< 10 0cm' /V s £JUT*>« 
SS**<K-&6TFT£»*Ci^-CS4. 
[0 0 9 1] *fc, 3&£HffllHli»S#<0*Sffi#ft£ 

tosii-£0>T*ntf. *<&ffittKSS»0y7T*L;t,fc5 

20 fc*tt?c$0<*>£A£Wfirrft{fJ:^. 
[0 0 9 2] 

£TFTK*Jffl-t3KWLT. TFTftS&Stfrta+r 
^^'J70«P»iJi^*fcrttt«{^fiU 

fc«a©isattffK»-3-c two ^s»r?.<s^i-r 

$6K£tlS<flTFT*6 0 0ffiWTtf><6i&TJ& 
[0 0 9 3] ^^r4»tt«SWr*TFTS 

icTFT*fpBnr%. 
fts^st*. 

40 3. 2MRC*ittft*lft|CtS«J«fibfc«*CTFT«;f|i 

4. S5^WCSSa<[:©fc«!)0«a7c3R*«JAT*Ct 

$3pJffir-5-tT. #£<&SltfK>TFT£B»jB&«TF 
Tt-fS. W^. «SS{tOfc»<0tt«7C^ii»A*tlfe 
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